Abstract. Agricultural extension services being provided predominantly by public agencies in the developing world have contributed to quantum jumps in food production in countries like India. However, these services have failed to eliminate persistent structural poverty among a significant proportion of the farmer households. Part I of the paper summarizes generic problems that have so far persisted in the provision of agricultural extension services in various developing countries (including India) as given in the published literature. It then brings out various elements of the reform processes that are being recommended and implemented in developing country programmes by various donor agencies, like the World bank, FAO, GTZ, etc. Part II of the paper carries out in brief SWOT analyses of the Indian silk industry. It also highlights the organization and functions of the various infrastructure of the central and state government agencies providing extension services for the sericulture industry. It then critically examines as to how this infrastructure and services are geared to mitigate the weaknesses and threats and exploit the strengths and the opportunities of the sector. Based on this the framework of extension services reforms outlined in Part I of the paper is applied to formulate recommendations on the reorganization of this infrastructure for its better cost-efficiency and effectiveness.
Introduction
India's population in 2011 was over 1.21 billion representing 17.31 per cent of world's population, increasing from 1.02 billion in 2001, a growth rate of 17.64 per cent (Census of India, 2012) . Going by the current population figures and the growth rate in population, the population of India is expected to cross that of China by the year 2030 (Indiaonlinepages.com, 2012) . While India's population growth rate has been more or less steady over the last four decades and even declined over the last decade, the working age (15 yrs. to 59 yrs.) population has in-creased from 227 million to 350 million to 380 million (that is, from 52% to 55% to 62%) between the years 1971 , 1991 , respectively. (World Bank, 2002 . It is estimated that currently about 50 per cent of India's population is below the age of 25 (Indiaonlinepages.com, 2012) . According to a past estimate, India's overall ratio of rural poor to urban poor had increased from about 1.08 in the 1990 to 1.4 in the year 2000 (Datt and Ravallion, 2002) .
Strategic investments are required for alleviation of poverty among the rural agricultural households. The direct anti-poverty programmes of the government may have temporarily helped the poor in getting food, etc., but have failed to raise their capacities or productive assets for earning higher incomes on sustained basis (Mukherjee, 1995) .
In India the volume of investment has been increasing during the successive Five-Year Plan periods. But the use of increased capital has been considered to be either below potential and/or inefficient resulting in a commensurately low level of output -an indication of the slow rate of technological progress in the Indian agricultural and industrial economies (Thimmaiah, 1990 ). It has indeed been shown that additional government spending on technological up-gradation in agriculture (research and extension) has the largest impact on agricultural productivity growth, and it also leads to large benefits for the rural poor (Fan et al, 1999) .
Moreover, the agriculture sector in developing countries like India are faced with several additional challenges: maintaining the food security, declining cultivated area due to population pressure, declining agricultural productivity due to soil and natural resource degradation, and increasing competition in the globalised markets. One fundamental element in meeting the challenges of the structural poverty and resource pressure is therefore raising the productivity of the land through diffusion of new technologies. This transition from a resource-based to a technology-based system of agriculture places great importance on the technology generation and extension system, being the vital source and channel of transferring the new technologies to farmers (Umali and Schwartz, 1994) .
The paper probes into the rural extension service scenario in India and presents a case study of sericulture sector in India to identify the strategic lacuna in rural technology delivery systems.
Managing Transfer of Technologies for use in Rural India -A Strategic Perspective
Technology transfer could be considered to be the process by which technological innovation efforts initiated in different bodies and institutions fructify, get commercialized and contribute to the national economy. This process is not an isolated one and cannot be managed as such. However, the management of the transfer of technologies including those that are developed for use in rural and semi-urban areas is an integral component of the management of the technological innovation process. This underlines the idea that forms of technological cooperation are no longer one way but involve a longer-term mutual benefit beyond a short-term commercial success. Andersen and Lundvall (1989) have pointed out that 'learning by interacting' through technological networks has become as important as the traditional 'learning by doing' as the source for new innovations.
In an earlier study, Roy (2001) had highlighted the importance of adopting the strategy of networking in the management of innovation of technologies suitable for adaptation and use in rural India. He has presented two case studies of technology development efforts for desalination of brackish and saline water for drinking and other purposes undertaken in a particular laboratory functioning under the Council of Scientific and Industrial Research (CSIR), namely, the Central Salt and Marine Chemicals Research Institute (CSMCRI), Bhavnagar. The case studies highlight that the issue of management of transfer of such technologies goes much beyond the immediate and should take into account a whole gamut of environmental factors including government legislations as well as a whole range of economic as well as sociocultural parameters. Planning in such a framework should elevate from the piecemeal to the integrated, which necessitates the framing up of a policy perspective for the planning process for such technologies
Problems in Delivery of Agricultural Extension Services
In India, as in most developing countries, agricultural extension programmes of the central and provincial governments remain the dominant mechanisms for technological transfer and diffusion in agriculture. These programmes have no doubt led to quantum jumps in agricultural productivity in major cereal crops in irrigated agriculture regions. However, there have been a number of persistent problems with the agricultural extension system in India that have hampered its effectiveness in widespread agricultural development and alleviation of rural poverty. These problems, as brought out in literature have been summarised below:
Bureaucratic structure
For example, it has been found (Macklin, 1992; Rivera, 1996; and Thimmaiah, 1990 ) that: (a) Extension bureaucracies have developed with top-heavy and top-down approach; (b) The functionaries have revealed a bias in favour of richer farmers, as against the socio-economically weak and deprived; (c) The households located in remote inaccessible villages are conveniently neglected by the field functionaries; (d) The infrastructure, taken as a whole, is inefficient, lacks adequate resources and is spread too thinly; (e) Uniformity of instructions, preventing any flexibility in adaptation and innovation at the local level, and therefore irrelevant in many cases; etc.
Reviewing agricultural extension systems in developing countries, Rivera et al (2000) found that "government extension systems are ineffective and inefficient and have been too monolithic, heavy handed, and controlling. There is concern that governments have created extension bureaucracies that are overstaffed, have little funding for operating expenses, use unsustainable approaches, and are overly supply-driven".
Underdeveloped Services Sector
Agricultural production is closely tied to upstream factors (namely, supply of inputs, credit, technical knowledge and training, etc.) and downstream factors (storage, marketing information, access to markets, transport, processing, etc.) and depends on adequate access to resources, goods and services. Thus, agricultural production and product processing and the services that accompany them function interdependently in economic terms. A list of key agricultural services would include (Dresrüsse et al, 1998; GTZ, 2000) :
(i) Agricultural (technical) extension and information services, (ii) Education and training, (iii) Rural financing (saving, credit) and insurance, (iv) Provision of market information, marketing links, and market promotion, (v)Input delivery services for plant/animal production (seed/genetic material, fertilisrs, pesticides, irrigation water, machines/implements, etc) (vi) Regulatory services (testing and certification of seeds and products, quality control), (vii) Provision of social and technical infrastricture (transport, test centers, common processing facilities, markets, etc).
However, the extension services in India covers only the technical information and training [(i) and (ii) above]. Training and Visit (T&V) model of extension system followed in India does not cover farm input and credit supply. The provision of other services has remained largely underdeveloped, being partly and uncoordinatedly covered by the trader, and a multiplicity of line departments of the government agencies (Macklin, 1992; Feder at al, 1999) . Thus there exist systemic gaps in the comprehensive provisioning of various agricultural services, hampering growth in agricultural productivity.
Fiscal deficits and Cost-inefficiency
Many developing countries, including India, have for years found it difficult to make adequate resources available for agricultural extension and other related services. For some countries, recent structural adjustments have exacerbated the situation. In India, some 20% of village extension posts are vacant at any given time, mostly in the more remote areas. About 80% of the extension budget is spent on salaries, with minimal funds for extension operations (Farrington, 1994) . Thus the extension infrastructure functions sub-optimally with low returns on the investments made for extension provisioning.
Extension Reforms
Given the pivotal role they have in enhancing the productive potential of agricultural economy and for alleviation of rural poverty, agricultural extension and rural information and advisory services are likely to intensify in the foreseeable future. However, the above difficulties demand a reform of the present structure and approaches to agricultural extension. Issues regarding extension reform have been analysed in great detail by a number of experts. The related key issues, as brought out by a number of experts based on implemented reforms in a number of developed and developing countries are summarised below (Umali and Schwartz, 1994; Umali-Deininger, 1996; Rivera, 1996; Smith, 1997; FAO, 1997; Carney 1998; Feder et al, 1999) :
Improving Extension Management
The World Bank sponsored Training and Visit (T&V) system of agricultural extension was implemented in 76 countries, including India (late 1970s). The system stressed that certain key featured had to be preserved -professionalism, a single line of command, concentration of efforts, time bound work, field and farmer orientation, regular and continuous training, and close links with research. However, the T&V system too has not escaped some drawbacks, for example: unaffordable staff and operational budgets, neglect of poorer/remote farmers, dependence on other rural development programmes, neglect of beneficiary participation in planning and monitoring, and accountability to farmers. However, other reforms, discussed below, related to single commodity focus, concentration of efforts in more potential areas, decentralisation, and partnership with private, non-governmental and farmer organisations in delivery of services can effectively mitigate the said disadvantages with the T&V system.
Decentralisation
Decentralisation includes administrative and politicalfiscal devolution of programmes, funding decisions, and staff accountability to local agencies. The effectiveness of decentralisation depends on the extent to which the central and provincial governments actually devolve fiscal and decision-making powers to the local democratically elected government. It also depends on the revenue raising abilities of the local government.
Effective decentralisation would help building local capacity for beneficiary participation in planning and monitoring, replacing the top-down approach and employing locally suited programmes. It also allows better coordination with other development programmes administered by local bodies.
Single Commodity Focus
Many public agencies (like the Central Silk Board, Rubber Board, Coffee Board, etc, in India) focus on one commercial or export crop, or one aspect of farming, such as dairying or livestock. The distinctive feature of the commodity specific extension lies in vertically integrating services for most of the components of the production and marketing systems, including research, input supply, running common facility and testing infrastructure, product marketing, credit, crop-insurance and minimum price assurance. The single commodity focus can potentially achieve cost-effectiveness, through levies on product sales, or by factoring cost-recovery into product or input prices.
As an alternative model, agro-processing, or input supplying firms provide extension services to their farmer-clients to reduce input supply risks, reduce post harvest losses, and improve quality, quantity, and timeliness of output. Umali and Schwartz (1994) have documented a number of examples of farmers' associations and cooperative commodity ventures which provide extension services to its members.
Paid Extension Services
Some government agencies charge a fee for services to recover part of the costs. The government bears the remaining expenses for the services. This contributes to fiscal sustainability, accountability, and more professionalism and client-orientation. However, paid service extension is likely to exacerbate the generic problem of non-coverage of lower-income groups; this may also clash with political commitments for free services. Stratifying the client market by income level, and requiring progressively greater cost-sharing by higher income groups reduces both generic fiscal and liability problems, and releasing public resources for an 'extension safety net' targeted at low-to middle-income producers in priority areas. The for-fee extension services have been implemented in Mexico, New Zealand, UK, etc.
Plural Service Provision -Redefining the Role of Public Agencies
Involving a variety of stakeholders through contracts and collaborative partnerships for providing a range of extension services helps resolve problems of accountability or incentive to deliver quality service. One of the ways to get around this is subcontracting that 'gets around the institutional inefficiencies associated with public delivery' (Umali, 1997) . Involving nonprofit NGOs may further improve responsiveness, cost-effectiveness, and equity in coverage.
Several principles underpin innovations in this category. First is delinking public funding from public delivery. Second, a key governance principle is to open and democratize extension control so that all stakeholders may express their perspectives and interests, and play appropriate roles in extension design, implementation, and evaluation.
Third, with pluralism the government recognizes that to meet diverse needs and conditions in the farming sector, it should invest more broadly in the whole agricultural knowledge and information system, rather than in public sector extension services alone.
Yet another problem arises in federal governments where both a central government ministry, agency or R&D body as well as the provincial public bodies have roles in development of the same sector. In such cases (in India a number of sectors, including agriculture, sericulture, etc. are in the Concurrent List of the Indian Constitution), there appear problems of overlapping functions, lack of coordination, and invariably loss of synergy of efforts and wastage of funds. In such cases, only technology generation and transfer to state bodies and training of trainers (drawn from the provincial extension agencies, NGOs, etc.) should be retained by the central agencies. Implied in each of the above principles are significant role changes for government ministries/departments of agriculture or commodity specific agencies as they move away from service delivery toward providing an enabling policy environment, coordinating and facilitating the work of other players (emphasis original).
Recognizing that complete privatization of agricultural extension services is often not feasible, developing countries around the world have tried diverse innovative methods to address problems of fiscal sustainability and poor client orientation by integrating the private sector into extension systems. In such cases the government retains a role not only in (part) financing, but also in regulating extension providers. The methods include: subcontracting of extension services, coupons attached to agricultural bank loans committing a certain percentage of the loan for extension services, collaborative arrangements with the NGO and nonprofit sector including cooperative arrangements with universities, commodity boards, and commodity cooperatives or associations (Umali and Schwartz, 1994; FAO, 1997) .
Beneficiary participation and empowerment
Evolving control by and participation of beneficiaries has positive effects for most of the generic problems of extension: (a) problem of scale and coverage is solved by grooming farmer leaders with appropriate local backgrounds, including women, who are able to perform many extension agent roles in a cost-effective manner; (b) complementary services are tuned more closely to farmer needs; (c) farmer dependence on external inputs is reduced; (d) fiscal sustainability and cost-effectiveness is improved through mobilizing local resources and using relevant methods that focus on expressed farmer needs; (e) interaction with technology generation is improved through feedback into the research system.
Some decentralized, cost-recovery, subcontracting, and cofinancing arrangements followed in a number of countries compulsorily require farmers' groups as beneficiary organizations. Elsewhere, farmers' associations organized on commodity lines actually provide extension services to their members (UmaliDeininger, 1996) . Chamala and Shingi, (1997) have found that commodity-based farmers' organizations have been highly successful in the dairy industry in India. These groups pay great attention to monitoring and self-evaluation, have a significant impact in raising the level of trust, understanding, and links among the various actors and agencies involved in a rural situation.
Privatization
The private sector has the incentive to provide information and services to 'better-off' commercial farmers and members of private associations for whom extension service delivery is profitable. Input suppliers also have strong incentives to provide advice on a range of crop and livestock activities. However, fully privatized extension is not economically feasible in regions with a large base of small-scale, subsistence farmers. In such circumstances, public sector finance remains essential, mixed with various cost-recovery, co-financing, and other institutional partnership arrangements that are appropriate to the pace of structural and commercial changes in agriculture.
All privatization efforts report improvements in accountability, improved efficiency, cost-effectiveness, and reduced public sector costs and dependence on fiscal allocations. Incentives exist for private providers of extension to maintain close links with knowledge generation agencies in order to have a marketable product. However, stratification and separate, publicly-funded targeted programs are needed to counter this risk of neglect of poorer and remote farmers.
In this context, a list of different ways in which an extension service organization may be financed has been given by van den Ban (2000) that offers a useful check-list for the public bodies to consider different financing option for agri-services. According to him an extension organization may be financed by: 1. A government service paid for by taxpayers; 2. A government service paid for by a levy on certain agricultural products; 3. A commercial company selling inputs to farmers and/or buying their products, which in its relationship with its customers also uses extension; 4. A farmers' association which pays for extension from its membership fees; 5. A farmers' association which is subsidized by the government; 6. A non-governmental organization (NGO) which is financed by donations from inside or outside the country and/or by commercial companies for public relations purposes; 7. An NGO which is financed by subsidies from or contracts with the government (either the national or a donor government); 8. A consulting firm which charges a fee from the farmers, who are its customers; 9. A publishing firm which sells agricultural journals or other publications to farmers; 10. Different combinations of the above. For example, it is possible for a government to pay the salaries of extension agents, whilst most of the operational expenses are covered by a farmers' association, or for a commercially-oriented cooperative or input-supply company to send a farm journal to its members/customers.
Harnessing information technologies
Notwithstanding the importance of the more traditional extension methods, such as radio and television, group meetings, field days, demonstrations, and exchange visits, etc., great potential exists for innovative applications of the latest information and communication technologies (ICTs) to enhance extension delivery.
To harness its full potential requires considerable commitment, investments in information and telecommunication infrastructure, and some radical changes in perspective. One change is to lessen the reductionist, sectoral orientation in favor of a pluralist, cross-sectoral, systems perspective of a community -for example, aiming to meet a comprehensive set of information needs of a community, which may relate to health, taxation, long distance telephony, education of children, agriculture, agro-processing, storage, marketing and commerce, various government development schemes, etc. Community communication centers (variously called internet kiosks, telecottages, or, telecenters), exemplify the new partnerships emerging for local information access, communication, and education in rural areas. The ownership and financing arrangements of these telecenters are as diverse in nature as the types of communities they serve, and the type of services they offer.
Experiences and recommendations brought from various parts of the world to a FAO sponsored workshop (FAO, 2000) indicated (among others) the following important considerations necessary for success and sustainability of telecenters: (a) Broad based and equitable access to ICTs requires as a pre-condition processes of decentralisation, democratization, good governance considerations honouring citizens' right to information, etc. (b) A high level "championing" of ICTs education and capacity building of the various stakeholders is required. (c) Financial sustainability of the telecenters requires investments for both, the supply of diverse in formation needed by the community as well as for stimulating demand for information through user education and ICT-capacity building. (d) The employment of particular ICT technology as well as the information content should be decided with community participation, taking into account their language, culture, information requirements, etc. (e) Beyond physical access, information needs to be timely, retrievable, and easily utilized by a broad range of users, accessible in their own language and consistent with their values.
In India, a number of donor driven (UNDP, ITU, etc) and government sponsored programmes for diffusion of telecenters have been initiated covering many provinces (Shanmugavelan, 2000) . Thus a great opportunity exists for the various agricultural services providing agencies to harness the ICT's potential for meeting their objectives more effectively.
The Indian extension scenario
After following the T&V system of agriculture extension during the period of late 1970s to mid 1990s, and recognizing some of the inherent drawbacks in its efficacies, Indian government launched a reform drive, and the key elements of the reformed extension model currently being implemented in India (World Bank, 1998, as revealed by Ashok Kumar Seth) are being excerpted below:
Decentralization of decision-making. Much of the decision-making will be done at the district level, which, in the Indian administrative situation, is an important element. l Developing district level strategic extension plans based on participatory techniques in which farmers are involved in assessing their needs, and then building the extension messages around those. l Getting farmers organized into groups, ultimately into associations. Then looking for a sharing of responsibilities, so that certain functions which have been undertaken by village extension workers, for example, can be taken over by a farmer representative. l Finding ways and means of withdrawing government's involvement in input supply activity-so that these activities can be taken over by the private sector, which is beginning to be the case already anyway. l Bringing the private sector as a partner into the overall scheme and recognizing they play an important role in technology transfer. l Allowing much more direct interaction between farmer organizations and the private sector without necessarily having it mediated through a public institution.
l Focusing on upgrading the skills of public employees so that they can increasingly play the role of specialist rather than being involved so heavily in much more frontline extension delivery, which can be shared with the farmers and their organizations. 'Some obstacles remain in the government public institutions -they are well entrenched, they are in a position of power, and they see themselves losing out in this process a little bit. Not only is it the fear of loss, but the fear of change as well, and therefore this whole process of education about their new role is crucial.
'The role of a new Coordinating Committees constituted is to provide policy guidance, to coordinate, to promote concepts that are being put into the projects, and to educate. The membership of that committee will include both public as well as private parties and NGOs… Working alongside them will be a Technology Dissemination Unit, which will not only coordinate implementation of project activities, but also take an important role in promoting project concerns and educating all the stakeholders.
'Among the innovative ideas of how to bring about this change is to create, at the district level, a body that will take responsibility for the overall planning and management of extension programs. The governing board of a district's program will include a cross section of persons from public institutions, research, extension, NGOs, and farmer organizations. This body would be registered as a non-profit making society so that the rules of bureaucracy would not apply as strictly.
'In order to overcome the issue of budget getting lost at the state level, the funds will be allocated directly to that society without going through the state budget. But the fact remains that the society will still be dependent upon public funds. Ultimately the goal is, that if the society is doing a good job of developing the work program and responding to the needs of farmers, it may well be in a position to generate some revenues through the services it is providing. But perhaps more important, is that it will be freer to develop partnerships with the private sector. And some cost sharing elements may begin to emerge through that process.
'It is a new experiment, therefore it needs to show that it works and is able to effectively deliver on farmers' needs. Once the credibility of the approach and the system are established, then it will become easier to begin to generate revenue through services provided as well as through developing partnerships with other agencies. But public funding will obviously continue to play a very important role even in the long-term. For a very long time to come in the Indian context, a majority of the budget will need to come from government institutions'. Sericulture has the potential to play a dominant role in uplifting the economic conditions of the rural poor. As an agro-based industry, sericulture fits very well in India's rural structure, where agriculture continues to be the main occupation and where farmers are constrained by increasing fragmentation of the landholding. This is because of the following unique features associated with sericulture technology [Patel, 1992 , Panda, 1993 Recognizing the significance of sericulture, the central and state governments in India has taken a series of developmental measures to diffuse the technology far and wide in India through successive Plan periods and also through specific donor-funded projects.
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What is Sericulture?
The term 'sericulture' includes the following economic activities: (i) raising food plants (in the form of mulberry plantation 1 ) on farms for feeding the silk-worms; (ii) production of disease-free silkworm 1 India has the distinction of being the only country in the world which produces all four types of silk, namely, mulberry, tasar, muga and eri types. However, the mulberry silk, the commonly known silk, dominates the silk industry in India as well as internationally. The relative contribution in national raw silk production from mulberry, eri, tasar, and muga types of silk, respectively, are 92%, 5%, 2%, and less than 1% (out of total 15236 MT in 1998). For the purpose of this paper, the terms silk and sericulture refer only to mulberry type silk. layings (dfls), eggs, or seeds -a specialized commercial activity undertaken by central and state government agencies and (only in four states) by private licensed seed producers; (iii) indoor rearing of silkworms till the stage they produce silk cocoons (about 30 day egg-to-cocoon cycle), and (iv) sale of silk cocoons produced. Silk industry, however, consists of (a) sericulture, (b) post-cocoon technology -reeling, spinning and twisting of silk yarn from the cocoons; and (c) weaving, printing and dyeing of silk cloth. In the sections below, a brief analysis of the strengths, weaknesses, opportunities and threats (SWOT) that characterize the Indian silk industry has been carried out. The chief characteristics of the organization and functions of the various infrastructural facilities of the central and state government agencies providing extension services for the sericulture industry are then briefly highlighted. It then critically examines as to how this infrastructure and services are geared to mitigate the weaknesses and threats and exploit the strengths and the opportunities of the sector. Based on this the framework of extension services reforms outlined in Part I of the paper is applied to formulate recommendations on the reorganization of this infrastructure for its better cost-efficiency and effectiveness.
The importance of sericulture for India can also be ascertained from the following Table (Table 2) Table 3 that the raw silk production figures from India with data from the year 1980-81 to 2010-11, it is clear that the production of raw silk in India has been rising steadily. (Table 4 ), India's contribution to world raw silk production was only 15.5% as compared to China's 81.89% (Varmudy, 2011) . It is also clear from the following Table that Mulberry silk forms the overwhelming bulk of all raw silk production throughout the world. It is for this very reason that in this paper the analysis of silk and sericulture refers only to mulberry silk. Half of the cocoon reeling sector (which produces silk yarn) capacity in India is still dominated by the traditional charkha devices, which are characterized by lower quality and productivity in raw silk. At the national level there appears to be an acute shortage of warp quality raw silk (which is partly met from imports) obtainable from the improved cottage basin machines (constituting only 40% of the national reeling capacity at present) and multi-end reeling machines (10%). India is losing precious foreign exchange by importing raw silk, yarn and fabrics (ref: Table 6 below) to cope up with this weakness. Opportunities: A supply-short environment of raw silk, increasing demand world-wide, and a relatively developed domestic industry offer great opportunities for growth and expansion of this agro-based industry, and therefore for poverty alleviation in potential areas. This is evidenced from the following trends: (a) The world's total raw silk production had declined from 95,980 MT in 1993 to 86,812 MT in 1996 , and increased over the last decade to 126,995 MT in 2009. There exists an aggregated shortfall in raw silk supply against demand at international level.
In the domestic market, the demand exceeds production met by imports from China. (b) The demand for silk goods has been increasing steadily around the world depending on the region of the globe. Apart from the fashionable items of higher value, there has been a great spurt in the production and demand of silk garments of everyday use, sports wear, home textiles, knit-wears, etc., all around the world. (c) The production of raw silk in China has been quite stagnant over the years. (d) India's export of silk goods contributes significantly to the country's coffers as per Table 7 shown below. However, the latest trend shows that there has been a slight decline in India's export earnings in the year 2011-12 as compared to the previous year. Threats to the sericulture/silk industry are posed from (a) the post-WTO, liberalized trade regimes whereby cheap raw silk may be dumped in India from countries like China, Brazil, Korea, rendering sericulture unattractive for the farmers; (b) the increasing fiscal deficits being faced by the central and state government promotional agencies threatening the fiscal sustainability their support infrastructure and programmes and services.
Public Infrastructure for Research and Extension in Sericulture
Sericulture forms part of the Concurrent List of the Indian Constitution. Public infrastructure for promotion of sericulture in India, therefore, exists at two levels: a central agency, namely, the Central Silk Board (CSB), currently functioning under the cen- 
Organization of Infrastructure and Services versus Sector Characteristics
As shown in 1989 -1996) , the extension infrastructure of the Central Silk Board and the state government directorates expanded rapidly. The infrastructure added included, extension centers, centers for mass production of parental and commercial grade silkworm seeds, technology demonstration and training centers. This also strengthened the CSB research institutes and the regional research stations located in different agro-ecological regions of the country. It is noteworthy that the extension infrastructure under Central Silk Board was added in parallel to that already existing or added infrastructure under the state govts. The spatial distribution of the infrastructure included all the TS and the NTS. The premise was that after an initial and decisive fillip is given for growth and expansion of sericulture, the CSB infrastructure would be taken over by the state governments. However, none of the states have actually taken over the CSB extension infrastructure (barring that the TS have taken over some of the extension centers), as the concerned directorates/departments in the states did not have an assured fund allocation for the maintenance of the same.
The above developments have placed the CSB and the state government directorates in a mix of advantageous and disadvantageous situations from the point of view of the growth of sericulture and the financial sustainability of the extension infrastructure. These have been summarized below:
(a) CSB well placed for technology generation/transfer and advisory role for states: CSB is well equipped for formulation of unified national strategies / policies and Plans, providing consultancy for state-level strategy formulation, providing coordination required for implementation of various state-, national-, and international -level programmes; It also has an adequate research infrastructure and has developed a good stock of technology packages (and capacity for transferring them to the states) for higher productivity and quality in the pre-and post-cocoon areas for all regions and seasons. These capabilities are auger well to exploit the strengths and opportunities presented by the international and national silk industries.
(b) Rapid Area expansion but poor linkages: Consequent to the World Bank project, CSB, through its own efforts and extension infrastructure, rapidly expanded mulberry area plantation in the country (by 25,000 ha). However, after an initial expansion, there was a substantial uprooting of mulberry plantations, particularly in all of the NT states. This was mainly due to the facts that: (i) The capacity of the state governments to carry on the extension work after the withdrawal of the CSB was not developed.
(ii) The up-market post-cocoon industrial sector, like reeling, weaving, which place demand on the products of sericulture and therefore encourage its growth, was highly underdevelopment, if not absent, in the new areas; (iii) The new reeling machines developed by CSB and sought to be diffused among enterpreneurs (through the technology demonstration and training centers) for providing up-market demand for sericulture, required high investments and year round supply of raw material to be viable.
(iv) The newer sericulture areas in the non-traditional states were mostly rain-fed areas with the farmers mostly practicing subsistence agriculture, and therefore not in a position to invest in the building and equipment prescribed under the technology package. The regional research stations located in these regions also failed to develop appropriate silkworm rearing equipment which would suit the peculiar characteristics of the local enterpreneurs. This has resulted in comparatively low productivities, seriously hampered growth of sericulture and the up-market reeling sector, and contributed to the highly skewed development of sericulture in the country as a whole (Mathur, 1995) .
(c) Poor Financial Viability of Commercial Silkworm Seed Production Centers:
The commercial silkworm seed production centers (24 in no.) were established to give an initial fillip to the sericulture sector by producing quality disease free eggs of the developed superior races of silkworm, which form important inputs to sericulture. These centers were mandated to were required to maintain strict financial discipline by recovering its costs (including establishment, operating, and depreciation of plant and building) through the price mechanism. However, each of these centers has so far been running in a net loss due to typically high establishment expenditures and poor financial discipline associated with public infrastructure. 
Recommendations on Reform of Extension Infrastructure and Services
The framework and principles that underpin the reform processes of extension services, brought out in Part I of the paper are utilized below to formulate recommendations that are likely to remedy the set of lacunae in skewed development of sericulture in the country, as well as in the organization of the extension infrastructure and services under the CSB and the state government directorates.
(a) Improving Extension Management: There is need for better feedback from the field to the research system in case of dry-land regions inhabited by poor farmers, so that proper efforts are made for development of more suitable technology packages. This would lead to better productivities, wider diffusion of sericulture, and help development of up-market reeling sector. Also suitable reeling machines need to be developed which require lower investments and adoptable by poorer enterpreneurs in these regions.
(b) Decentralisation: The CSB needs to devolve administrative and financial authority to its regional centers and research Institutes. It must allow the regional offices to develop partnerships with statelevel governments departments, district and village bodies, NGOs, farmer organisations, enterpreneurs, etc to draw up integrated plans for development of forward and backward linkages. It must also bring about a better role clarity in its functions, namely, (i) It must confine itself to technology generation and transfer to state level functionaries, NGOs, and private enterpreneurs, and divest the infrastructure and extension activities meant for end-beneficiaries. It must also have better coordination and role division with the state sericulture directorates, which are in a better position to understand the local conditions and coordination with the local actors.
(c) Privatization: A substantial proportion (50-60%) of silkworm seed production is being carried out by licensed producers in the traditional states. These producers also extend credit and quality control facilities to the sericulturists. However, the balance demand is met by commercial silkworm seed production centers under the CSB and the state directorates. These are inherently unviable financially due to bureaucratic controls and high establishment costs. The production activity (if not the entire infrastructure) must be transferred to private enterpreneurs under suitable incentive schemes and contractual arrangements, so as to maintain quality and production levels, etc. Suitable partnerships can also be developed with them for rendering extension services, etc.
(d) Plural Service Provision and Beneficiary participation: So far the mentioned central and state agencies have more or less a monopoly in the provision of extension services. Efforts must be made to develop alternative service providers from the NGO, private and cooperative sectors. Sericulture cooperative societies must be encouraged and trained for commercial operation of nurseries, providing extension to their members (perhaps with part financing by the govt.). Synergistic partnerships must be forged with the regional rural banks (and micro-finance institutions), who are spearheading the current movement in formation of credit related self-help groups, for provision of credit and insurance facilities to sericulture cooperative societies. The private commercial silkworm seed and disinfectant manufacturers and NGOs may be provided incentives and partial financing for providing various extension services.
(e) (Harnessing information technologies:
The CSB and state governments must take advantage of the recent spread of telecenters movement in India to develop alternative modes of extension delivery. Telecenters covering information services for sericulture and/or reeling/weaving sectors may be given initial support in the form of capital, information content etc. Internet links to dedicated websites of the government and manufacturers associations can help get instant information on market prices of cocoons/raw silk in urban centers, technology packages, supply of inputs, traders, etc. These possibilities, however have to be explored in conjunction with recommendations on privatization, developing plural service provision, etc.
Conclusions
Utilizing the published literature, efforts have been made to synthesize in one place various develop-ments in extension reforms in various parts of the developing world and as recommended by the International donor agencies like, the World bank, FAO, GTZ, etc. This has resulted in a set of underpinning principles that must guide the reform process for extension services in any agro-sector. Attempt has been made to apply this framework to sericulture sector in India, taking into account an earlier available SWOT analysis for this sector. It is hoped that the set of recommendations formulated for sericulture, along with the reform principles enunciated, would be useful for applications to other agro-based sectors which are facing more or less similar problems.
